Prospero homeodomain is even more divergent than An important regulator of neural differentiation is prosthe structurally characterized atypical homeodomains, pero, which encodes a 1403 amino acid transcription and it was not known whether it would assume such a factor that is required in GMCs to activate neuronal structure either in isolation or in combination with the differentiation genes [1], repress neuroblast-specific Prospero domain.
Figure 1. Sequence Comparison of the C-Terminal Residues of Prospero with Other Prospero/Prox1 Proteins Containing Putative Homeodomains and Prospero Domains
The sequences include ‫061ف‬ amino acids from Drosophila melanogaster (Dm, residues 1241-1403), Drosophila virilis (Dv, residues 1394-1556), Caenorhabditis elegans (Ce, residues 430-586), Xenopus laevis (Xl, residues 583-740), zebrafish (Br, residues 582-739), chicken (Gg, residues 579-736), mouse (Mm, residues 580-737), and human (Hs, residues 579-736; numbering for D. melanogaster shown). Secondary structure elements (␣ helices, cylinders; random coil regions, solid lines; disordered residues, dotted lines) of the homeodomain and Prospero domains are colored red and green, respectively, with 3 10 helices shown in blue. Sequence identity is illustrated as white single letter amino acid code on red. Sequence similarity is illustrated as red single letter amino acid code on white (90%). The alignment was generated using ESPript [45] .
Results and Discussion
domain structure determined to date, the so-called DNA recognition helix is either at the extreme C terminus of the protein or leads into a flexible linker of variable length Structure Determination and Refinement The C-terminal 163 amino acids of Drosophila Prospero that connects to another essentially independent domain. In Prospero, the recognition helix (␣ 3 ) connects (residues 1241-1403) were overexpressed, purified, and crystallized (Experimental Procedures; Figure 1 ). The the putative homeodomain and the Prospero domain as a single structural unit. The region corresponding to X-ray structure was determined at 2.05 Å resolution utilizing MAD phasing techniques with SeMet. The experithe Prospero domain can be described as a four-helix bundle (␣ 3 -␣ 6 ; Figure 3A ). Residues 1314-1326 are disormental phases yielded interpretable electron density from which an initial model was built (Figure 2 Variations occur primarily at the loop between ␣ 1 and ␣ 2 and in the middle of ␣ 3 . In these regions, residues that would be on the surface of a typical homeodomain are replaced by bulky hydrophobic groups that interact with the hydrophobic core of the Prospero domain. Within the loop, Phe1261 and Trp1262, along with the invariant Phe1260, create a very hydrophobic turn that protrudes into this core region. In the middle of ␣ 3 , Phe1298, Tyr1299, Tyr1300, and Met1303 contribute to the hydrophobic core of the Prospero domain four-helix bundle. Figure 5B illustrates these alignments at the sequence level. While the convention is to describe homeodomain structures using the homeodomain consensus sequence numbering scheme [30], here we maintain the native numbering of the HD region due to its intimate association with the Prospero domain. Figure 6A illustrates the key residues of the Engrailed recognition helix known to make contacts in the DNA major groove. Engrailed homeodomain residues Asn51 (Pros HD Asn1294) and Arg53 (Pros HD Arg1296) are invariant and presumably contact the DNA in a similar (Table 1 ) was collected at 100 K at the Advanced Light Source (Berkeley Lab) on lowed by an additional 4 hr dialysis in fresh buffer to ensure equilibration. The dialysate was cleared of minor precipitation by centrifubeamline 5.0.2. Data were merged and scaled using DENZO and SCALEPACK [38] . gation at 35,000 ϫ g for 30 min. Prospero (residues 1241-1403) was found to be 99.9% pure, as determined by SDS-PAGE. Glycerol was added to a final concentration of 10% and allowed to incubate on
Structure of the Prospero Domain Region

Structure Determination
The structure of Prospero (residues 1241-1403) was solved by MAD ice for 1 hr. Subsequently, the protein was concentrated using an Amicon Centriprep (10 KDa MWCO), spin filtered (#8160 Costar, phasing using SeMet [39] . Four of five potential selenium sites were identified using SOLVE [40] . Two additional half-sites were located Corning) to remove minor precipitation, and concentrated to the ‫8ف‬ mg/ml range using an Amicon Centricon (10 KDa MWCO; ‫6ف‬ mg/ and MAD phases were refined using SHARP [41] . These initial phases were further improved by solvent flattening with SOLOMON ml for SeMet derivative). Protein concentrations were determined [42] 
